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(57) [Sift] 

[»i**a] ffifitflsA t> ^^-^r^ ^10 0 14, *g 

ts^xw^&X 1 3 k.*P&W8L3 b<DWtzmwtt&&a 
17, 15, 1 easseg^ftTi^o sg^* 

* s x Zru Sn, Pb, Rh, P d, Pt, Cu, A 




1 

immn 1 ] mmw<Dmi5\^vzB^ixtz-mmnzn 
ftiz&^x m mift^&m 1 8513 fpibWfc tarn iz mm®. 
omzBi$.£tizmn&%?x*s— jkM&Gfrs H?gB4s? 

mtK Zn, Sru Pb, Rh, Pd, Pt, Cu, A 

iz£*)ffii$,£ft%&mmt£tix^2>z.k*nmt-fz> 
±ttj;zi.?iz&m$tix^zm&miKim<Dxst— z 

^iz^xmm^^mtm^'tmmtcDmizmm'^. 2 
yoJBii$tix^zzk&!&m£-r2>XJi—#y7iro 

mzm.ffiztxzmm&x^xi'— -e©sgm 

•2) i: i: t * (c> Zn, S b„ Sn, A gJ&lh'N i ©-5 

© i axt* 2 1«±4> h & zmm&mmftz&stx- o . 
i~i o&m%-£m-t%z.k%!&®n£t2>x;i-t>7^ 

JlBE^-iis BugBffi#J^^/&fr£l&U;k&©©g|g|57!)iCu 
XV F e ©'>& < h ^ -T ix** ±#fc«j5R<sr ixX I ^ 
IS SUR 5 ? 75 7 Q 

^mtmmt^>^(Dmmmmt\ zn, sn, pb, 

Rh, Pd, Pt, Cu, AUx S bXVA g© 

o. i umM±<D®m&x&%-mft&<Dmb®}mt$ti 50 



(2 > 1 1-339925 

2 

x ^y-jvm <P iz «a $ ixfc ® <§-? ztit&MLx&t), 

1 fci^ b 7 ©^-rti^tiBSgc^^i-^ 75 y c 
[ 0 0 0 1 ] 

[ 0 0 0 2 ] 

iz, mmmift t * t * ,c>®n t © n k & 

^Xi:*— jtf>:/-5 ^^*>-S^J4^JS^©^iai4iK/Mt 
(Dm.-^WZ Xffi&^iX&ti*-, ^IR<D^^mt s ^rd3: t'M 

«©#J1 i: *f 7 ^ i: ©S^t)A^ *> & * ^flitt^^ x s/- 

[0003] d©«fcdfctettf*A!);*^-*:re7^idu 
^>J©J:■5^cbT^iil$i^T^^5o Sf, f6«f*:(OHS?L 

«U ^t^T^<«lJ5MfcO««-«&5fs*3lJ5fllb^ 

t>'5£*u ««fc>fit»«ai:ttS 
»fl»*»6«B-?^*ff A bTM^SfP-So &«t#©» 

A 1/Tif7^ ttYbjfe W± b^ 4"ii»«S i: (iS^ffi'J 
^e-M^lRl^Sffi^e^jf b^trc ^ t «t *)&mi±KM 

&v#>bim#*ti*n&m,&#7Zis-)\,®*ft[sX 
t&tnmzm^ tifzffim&x- §&t^ B 

[0 0 0 4] 

IftWtfiM&L&SttZmm] tZZX; ±83©«t-5 

M*mm&X7Zis-jum#iz!&<&iis8iiwj8x-t?>B-v 
is t ©RgiF^t i> mm&x =? x i/—)\siB ti s +frizftm $ n 

SCitflSt^Jo b^b^* s ?,s ±SBRRH©*3£ 
tSifiS< ^e^C £*»*>, #7X<D3imtfi^+&£t < £Z > z 



3 

[0 0 0 5 ] *©fcto, -iSi:ffiffl^<iT05^n-;? 
r^fcfcwctt, *«tt3Sf5^«>— ;i/JBfc©»-&** 

fctobinx&awiD — u y ^©igfl-tfanxSrifcU 
#®t£ # ? * -;Wf t cornet) £ 7 > -h — S&JR t x ffi 

[0006] *&m®$%miz. mm&x^z^—frmt 

£*©JK?I^ *«tt#^;*2/— ;wifc©H©Stetttt 
[0 0 0 7] 

*ft»#<D(iJi*iqifc?Bjj8*ixfc*aat:»u ^©~ 

:&©«»<Bfctf^£Aa*llj£;3f*U |s] D < fe-fitDWim 
tcf'ii^ffi^H^^ i: i: * tc, gESiI?Li*i£:J3f>T 

ss^^s 1 4><^«gg t <dts izmw.&.m'&m vmm $ *w 

ru Sn, Pbv Rh, P d> Pt, Cu, Au, Sb 
MAg©llxtt2«K±*t#i:t8*«i:J: K>m 

[0 0 0 8] ±I3W#JB 1 ©*^— £ t*7 £-'©ig/j£T- 

wwmmuti-otzm-siz, ftt?&ji©jBHS«©:FA£& 

^ h ©8te#J»©*fl; U {3 < i\„ ±hb^JS 

JB?BfiKfc:«t?)»^*ii«BK)*>n*aSi:bTH:, ±IB» 
K©^ajl©«js!tt <fc i> aSmti # 5 ^ «>— ;i/jftF>©^7 
*#»ffl£©iifttta*aMS£ft*c znzo 
[0 0 0 9] i^tt*77->- *©&js*&a 

#3 5-7 0 SS%£-r3C:i; o IftStltIt 
•£©^S£fta^gJ5£#«u CuOTF e©'i>& < t& 



(3) &H¥ i 1 - 3 3 9 9 2 5 

4 

3 5Mffl%*ri{c^5i:, RJB©a>«4iMBHb U 
£H t ©H©«a § & < & 

[0 0 10] ±IB^JlWtt, mK**M3> 
pty*«©^-Xy*atJ;t)JBj«-c#a. 3=fc, K£ 

[0 0 11] £JgJI©J5;*tt v fclifcfO. l / umW±t 

io -rs©*s<to (mmm2) . bups#o. i,um*»fc 

^^©Simtijtr^;*^— ;bJBt©»^*4 

S©J*^«*. iSMSL^il/zmJilJi^l-a©*^ 
3Et*5x ^JlS©ff^* s 5 0/zm?:Six.Si:, SJplf 

h±#*ffl<©TJ, »*JKJB©ff$Ji5 0jumWT©« 
laT•BS^■r?>©A s <i;^^o 

[0 0 12] *^|§©i«5f<JH3©^^-^7*v^ 
tts Jg*i#:©frt^[Sl(3BM^tl,fcM31?L(C^Lv ■£©— 

20 *©*»»«ic«i^ji*sH3fe*n» n u < fte^©sgep#j 
s^^^a t fpfomm torn izmmm^m*mm z *u 

^^0. 1 x/mJBi±©a»«ttXtt*!(|t(*:14©»{b* 
[0 0 13] C©a-&*>, 1S5RJ1 l©^^-?-^r7^i; 

tz. ^^-^7-7^(cB«ffi* 5 ^t)ilLEPJD^tlTt,, 
SS^ #M i: ^mtt^J 9 x is-)vm £ ©jS-&ttJB©3&fl3 A 5 
< O 0 ±83»<bWJi©JKj«lc«t t)S^A s iStoe. 
flSSffl^UT^ K»fl5«B]i©JBJ58K:«t5SS«tt*7 
^^-;^4>©*r7^*J*4g|Ji:©S©«Sixi4*sK#$ix 

*Sxtt*«M*:tt«e©-es *«ttaf5^'>— ;i/»«ti©*|i 

40 [0 0 1 4] ±i38MbWf©/PS#0. 1 um&mtztj: 
2>b, «B-?&*©««tS*5^«>— ;i/JBfc©»W**K 

m<DmZ\±. <fcOH£L<ttl/imW±fc-f.&©#«fc 

[0015] ^Jx«N i ft!MMM|&-r« 

^ttfT-l?) (11*114) o ;;t, «"NijR»fb«ij 
^M5c^ii!!,^©if** J N i TfeS^-fb%l$lH\ 
^Jx»iN i 0*±^i:-r5*©-r-fe2)o N i 0Ji*j©# 
T * 4 fe »x 3 * ±<* i: 1" 4 mtVdffl lt®n& * Jt 

so ®fl<j;«<, &tzmm&i397,i/-)\,m£.'£$Ltiz>jS9x 



5 

[0016] m^&miz. mz-m&&tmmt$(Dfcwmffi 

tfeoj:LTMT§iio Nim&femit, mm 
*y*miz&$ mmzntz N i * y *1 1 1 Z> Z £ * S T- 
nz>o mzi£mv&ttM<D&J%m*Bmtz>t§-£, Ni 

mmx-^Zo n immtwmzBmtzWi'&iz, 10 

[0017] ;i©tli^ ftOIWSMSSt LT 
7 0 0 <> CJa±) «}$U ^ib^^Bm-r^^N i^^ 
®£*?S (0iJ^.tt"7 0 0°CW±) ©zkMmi^gM 

«©^®&#ffii^-fb^Ji: $m £ -a £ & t> mm °Tf IT * 
z.co£ot£Mibmti,Tiz, mz-is. mm. mmm 20 

*£©&3iX»;t ■£©*&?& ^DAStiKlil^DAS 

[0018] ±g3N i *ttfb*W»fc:|He>-*\ 

CVD&fe£<Dft4BjOM& *6t:tt*«7 , ;v=i*t'I« 30 

^ ( I n 2 O 3 ) x MfcXX (SnO 2 ) , Ifb^DA 
(Cr 2 0 3 > Cr0 2 ) > Kft^t^fA (V 
2 O 3 > V 0 2 ) , $Hb^* > ( T i O 2 ) «?©#fl# 

[0019] mz, m^m5(D7.j^-^y7ifit, mm 

ifc©!»:£fa{Cff$/&£ftfcRiii?LtC*fU ^©-;S©3&SB 40 

ttiB-^jBttx a>& < t biii&T&mtm-tzmizBmzti 

ru Sb, Sn, A gj&VN i (Do *>© 1 llXtt 2flJU 
Sb^JBfi6»*^ffl-T 0 . 1 ~ 1 0 3U2%^ 

[ 0 0 2 0 ] !&*t£#7;v>-^»fc±ffi«lJ£ffiH©ffi 50 



1 1 - 3 3 9 9 2 5 

6 

ti i bQt>-otzm'&lz, W?&H®KS«cd:toi&*£i;c 

< tt-^rttT- 2 ~ 7 me%^w^-y-?)©* s <tUo 

[0 0 2 1] ±l3»J«fc.fctK 

;wi t (Dm (Dtg&vuBtf&mz ti-saa a* t «t 
#7zttwsi*i&mtz>j}7xmm£&%&*Bi$, 

(0>JA«Sg8 0 0- 1 0 0 0°C) SSCtDJg-^Ri: 
— i: fc J: OJ&sfcTj 8*. C©i:§. 

T*3<Ci:t«t!3, mKZn* SbfitfSnCttRW 

eft itfcgS#fl<jK$§&LT$fcffl#$S£1- 

* s S£^£ll©3iJBa3{&JKii£i!fU S^©**tt#KK>& 
ftse £ifi^x. <oti2>„ 

[0022] c©*§^ mmmn^m 1 l 3 ©mbe 
(■r^fc*., ^^M(BijtBf)M©^iiM$>-5v>tt^b^i 

[ 0 0 2 3] *«tt5!f^^*>-;i/JB+0±IB«i!l^JKJEiR 

^©•&th^*a* s o. lmfi%*^s^c^^t^ &m&wi 
■&iz&zm-&&sim®)mmm-z-?ji<t£Zo -15, 1 0 

m^st^mi*. Sl^b<{i2~7SS%i:-r-5©!!) s «t 
[0 0 2 4] ffili^JlJEtK^tUTN 
B, Si, C. Fe, P©-5-fc©l«Xtt2a«±fc£ 

^■r^N i^5o«^*©^T-ie^-r5ch* s T-&5o 

i: U> *oCr, B, Si. Fe, P©-5*,©1® 
S.iZ2ffi&.±$:-gm-fZ11i&&mm&Bl&$t\2>Z£ 

ffl!^* s f£<, 0iJ^liaugB^igfi©ifi^ (8 0 0-1 0 
0 0°C) fcfflffl»a«*«#ffir4»HO*©%ffll^4C 

Hi * * © i: f ^ c i: *st- § £ 0 
[ 0 0 2 5] Ni5dt^i:bTi±s NiS:±i*i:LT, 
0|J;U£5~2 lffiffl%©Cr £, 2. 5~4HS%©B 
£, 3- 1 lffiS%©S i £, 0. 151g%filT©C 
ils l~5M%©Fetv 9-1 3fl!S© P£ (D'ptj. 



7 

[ 0 0 2 6] ±ttt&W<DXJ*-i>7?tr<D&ffi)$,\zi$ 

jj*$mizn&?>z)i minx, as^&moft 
£ mm& -n 7. is—KM <p iz ^ -y- mmx- ztit 
igm$-&z>ffimiz&\,\T&, m&msv&oiz, 

7, i/—)im t<D?3(Dm-&jj %-t-fri,zm&-? zztwx-g 

(DfttM&X A-X£3Ife©T% Z 

[0 0 2 7] 4S^^O±I3^«a5^MI®{c:{±, 

7 is—)\>m h(Dm\Z-frfr-&\,\%:£. U^-B-^fetoCDHa* 
SnxdJ: bftZi&irz J; -5(3 L-T* <fcOo CI© J; -5 ^D3£!j 

(Dm-S-h * £ h IzM tb -5 z £ * S T- # -5 o 

[0 0 2 8] 

mm&mm%m^xmm?% 0 m 1 jc^-r*^©-^ 

JIK A s S^ m -T -5 ct^t-^©±i$:^l 

(Dftmizmi t>ntitpibw,M 3 , st>-^^* 1 iz—ift 
^mt s ^'^mm 3 ©&$£ £*tiR]-r 3 <t -5 

mag 4 ^©F^ttt^is®^^ yygwm 

[0029] ±i*&m i itmmmmxmm.^n, m 1 iz 

^-f «fc 5 lz. 1 ©^UlH^JiflfcttW-fflCfci DaB 

7 tfmi&ZtlXi^o VV^Vl OOlt ISfcD 

g|57 t J; t>#iJx.«#V U >:c>^> (l*Ii)f»ll) ©i-U 
>y^«> h-(cm!3ftW^n-5o flT> ^©tKIlT- Still 

ti4 i:^»ii>m^3 ^©r^tKffSffijp-r^ch^j; 40 

«A®i: LTCD'&mzmtztZtfb&o toligB 
7©fl.gtt, MliHmmffeSo "t>-C,>meg3 
£S£ttS;*-y-T^&<RiJ©£<££J| 1 ©ggPSS*^ s gggg; 
2©^i^fiSST©S^L{i, fiJx.«6 0mmT-fe 
•So tfi-C^fii 3tt-f >rj*;)/ (Inconel : r&ff 

[0 0 3 0] ±s3^^-^r^^i o o(c^^^,^T^ mm. 

f*2©iIi|!l^|q](CttKiS?L6 *s^/5g$tlT^.t), *©-£ 50 



(5) !®m¥ 1 1 -3 3 9 9 2 5 

8 

©SSMJ lzi%?&m ! 3 A s^ A . m ^ ^ |H) u < ffi* 

©*s»j <f ^mm 3 a • m%. 2 nx 1 > 0 ^ 

i^Sa?L6rt{c^^TiB-?^* 1 3 i:4"^m®3 t©p^ 
tffifitfrl 5 A s iBg£*iTV>.g,o Cl©ffiin;^l 5©ilJS 
SfPtts 2S«H4^^^->— )\>®1 6, 17^LTW>t 

® 3 1 3 tizzti^tinm.mzimz nx\,^ 

2>o Zti^mm^^^^-JUBl 6, 1 7Sl>*}£5i;f* 
Jftflsl 5S*«6L» SIB^A 1 3 ttp<bm&3 t*m- 

10 (Dmm®jS7 7i/-)imxm-gii-z>&oizLX'b&^o 
[0031] mmw 2 <Dwmi 6 a, 4><&«ffi 3 a 

***«8R«tt©JB— «B» 6 a ^©^-g)5^ 6 a© 

n?>BSRf^tt©»x^6 bii^tlio $£?&m 1 3 
tffirnf* 1 5 6 b F*3t:iR^$tl, <PfomM 

3 ttm-g|J^ 6 a F*3tcjf a ^ lis. 3 ©f£igSI5 

^©^-MI®* 3 5>^1-lRj^^^mbTS®lii^fflcisi3 
20 3 a.tfmmzBM£tiX^Z>o ? UT, ±SBSii?L6© 
§S-g|5# 6 a i:«xgp^ 6 b fcofigfcfci. ^iC>m® 3 © 
m®H^ffii£ig|5 3 a^§{t^>7tto©flg|5SW® 2 0**? 

[0032] ss^^e i 3 i$\&m.mmmx-mi8,£ m 

®(Cttfi6^©fcto©N i * y^rJi (MJP:^J^.«5// 
m) 13d (H 2) * s JB/&£*lfct>©T-&3„ -ILT X 
3fcfcs Sz-^ffll 3 c i:, $fi» 

f* 2 ®^«SigJ; K> S§t±it-i>4S^g|5 1 3 a m^f-'Si 1 3 
a ti'- ;i/gpi 3 ci:&S5i«rs«»tt»l 3 b^^^f 

30 So i—;i/a5i 3 c«iiifi^rq](c«i>R®«t^j5E^n, 

^^>-;v«l 7 4«k:aA-r*JETfBB«*iix Mil?L6© 

3 c©^«I®i:Ma?L6©P , gEi:©F^© 
i"J77>7liO. 1~0. 5mmSST-J,5o 
[0 0 3 3] J9tia«77>>-;H16 I 17 

lis CuWFe§©Mfil5©llXli2ia±$± 

®^«A 5 3 5-7 01i%t^W. 
W) S/-;i/JB 16,17 ^Sfc^U-C T i 

o 2 *©**#tt©«R«Mb#«i»5ic*aaiB'&-r 4 c i: 

[0 0 3 4] HI 2 «k-5£, 3©S/-;i/ 

g(J13c©»B, ^Jx-li^JSMSV^Ettt, giJIB b 
tNi^ y^J| 1 3 d«D*MH!lSffl-5JBT* Z n, Sn, 
Pb, Rh, Pd, Pt, Cu, Au, SbSlTAg© 
18X14 2 mu± &£.tfc£i~2>ikMlz£. *) mtiHZ tl -5^ 
fsffl4 OT-JKfrfrVtU-So It, i^^-;i/g|51 3 c 

tt, zco^mm 4 o^Lxmrn^^^iy-j^m n 

0 i:ma^t^^ti-ri>-5o ^If 4 0li«itt'f»/ 
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n£ 0 2flt Ni^ji 1 3 dRU&KM 

4 0£D/?^ttif?lL-!:fiS^TO*) 0 
[0 0 3 5] £tzs mfctel 5tt, -br^S; 
&J1*&* (Zm Sb, Sru AgMNi 

© ifi^tt2fiw±*±#i:-r-i)t.cD) , 0&mmmv>) 

CO 0 3 6] »At)^M-^77^1 0 OfciJU 

t\ ia*<*2 c»-rs4««c»«a3 hSifi^S 1 3 t<DM 
<tii. TkTft&vm 1 5 tmm^^^^-jvm i e , i 

fx 1213 (a) tc^-fiotc, $g^2©Kii?L6tc^ 
(b) tSti^t, »n«fl-e bfca»«tt#^;*t&5l5 

cuRUFe m<D&mm.fr<D i iixtt 2 mjw 

[0 0 3 7] ^Lt, (c) fcjj*-r«fc$fc, H-SP?3-6 
bp 1 3lCff^x^2 8£if ALT&«bfc»5|cHS^fltEE 

(d) t^ti^t, 6 ©sg-a5# 6 brtfctt, 

[0 0 3 8] ?LT, 1214 (a) K^-f <fc -p C©« 

0 0~1 0 0 O-CfcinJRtU ^©f£, Rii?L6F«3icSS^ 
^S13 (^>-;i/gBl 3 cOSSt, ^M40^ffi) 
ff$J5KbT*5lNfe*©) 4, 4><&«fiB 3 t&ttMfr<t>J£X 
L-zmm&M<D&®2 6, 25> 2 7£W;&lR]fc:jtmEb 
T** hru^fflltS. CtUcfctK B4 (b) £55* 

jumi 6, jfistflti 5 RTf®.w.&x^ x is—jvm 
n tttZo z.(Dtz, i — ^gp i 3 cWMtLtzmm 

tt«7^»*i2 7rttEA*H, ^JS®4 0*^>bT 

[0 0 3 9] m2iz^t£5iZ, «>-;Ugpi 3 c©ag® 
*S*9^->-;i/»l 7 t©gMffi{Cfiua?©^JS®4 0£ 
^A-r&ci:T. «^Ri3 (i — yuas 13c) ts? 

ttff*«*«JDfo-afc»£fc, JKi-y&ftl 3©flj4?g^©^ 
«^££b£< <lT3C£#T-§.2, 0 70-?-?7 5 
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i 3 tmm&x^xis-juw i 7 fc©ss^tt«Bo*{btf 

[0 0 4 0] ->-;HB 1 3 c©*WBHfc¥»fctt 

±lfTti^7^S/-;H 1 7 
ft3©T% T"^©* -5 CK«>-;i,gn 

3 ctJaUttSB-^n — htt©?*6M| -5 j&E 

10 *\ dix^¥?f{ctt±(fi)Ci:T% *6^©Mil?L6© 
[0 0 4 1] fefU H5(C^^-J;d{Cv ^>-;ugP13 

ct(±£>stiSb> mw&x^xi/— jum 1 7 i:©r B ^c 

^^^^$^^,tztb<D\!3at bT, «£&©;* 

idic LTUK ^©«fc-5«cG30*Bfia-rn^ 
20 iJ)57>A-»«l: J; Di&S^&H 1 3 t^fl;tt7J7^«> 

-^ii 7 fc©iaois-&A*af e.fcw«>sc 

a^* ! *5. MflitbT, to fctt» l 3 s fcft* 
TD — h«©?ia5 (#lx.f;fv ~>-;i/g|Jl 3 c©?fi«g 

zmm-rz^siz b-ct> «t^ 0 
[0042] miizm-r^^-^y^^i 0 otc 

:fct>T\ E2©^J1M4 OtC'ftx.Tv EI6{c:^-rNi^ 
mit^MA l&jBj5KUT*>«fcU (^*, E6TJ±, Ni 
^'^113 dMNiIK«4 1 L 
30 TJiv^Tt-"^) 0 BENiSMfttMH 1 i±, «^.«>>- 
;bg|J 13c©Ni^y*I13d ©*®^ N KIS^W^ 

h» (^j^.«a^) 'pizn o o o cj^±T-iS^-fbsas 
-rs^a. 7 o o°cu±<D7kmn£mM$-£z>j5m. m 

«fc«tt)x ®^0. l^mtl± (Si^b<ttl y wmJ^ 

±) tz&atztiz. 

[0 0 4 3] tfcs 1212, H5.&VIB6<D«|j<t:«t%T 
#itt*77<>-;ni7df Zn, Sb, Sn, A 

gsz>'N i ©o *»© i mx.it 2mw.±tKbtt%wm-&m 

10 fi£7>*^T% 0. 1 ~ 1 0ffiM% (SiS b<(42~7 

^*1 3 1 7 £©&•£;*>££ 

^tZigtoSCt^T-^-So C ©*!-£, 02, B5, 1216 
£*5^T^— ;bg|5 1 3 clC^fb, -&mm4 0$)5L^^iig 
ib^i®4 l £?IMb&i^j5fc£-f 
[0 0 4 4] 

[K»?|J] (HMWI 1 ) $fi^iC u - S nffiJl% F e ©£ 
J1^5R (¥*S«iS3 0/zm) i:7fv^^5fe (^KJlig 1 
5 0//m) tS:, ^^©^ffS/AftJ 5 0 
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